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INTEGRATED WATER RESOURCES 
MANAGEMENT

IWRM is a process which 
promotes the co-ordinated 
development and 
management of water, land 
and related resources, in 
order to maximise the 
resultant economic and 
social welfare in an 
equitable manner without 
compromising the 
sustainability of vital 
ecosystems.

(GWP, 2000)



Flooding

Why IRWM in urban basins ?



Subsidence

Martinez et al. 2008

Why IRWM in urban basins ?



Saline intrusion

Fuente: USGS, Groundwater division
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Competing demands for water

Why IRWM in urban basins ?



Poor water quality

Why IRWM in urban basins ?



too much, too little, too dirty

Underlying causes in urban basins (the 

colombian case):

– population growth  

– mining

– dams (hydroelectric power)

– mismanagement

– increased welfare and expectations

– climate variability
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NUMERICAL MODELS



WHY NUMERICAL MODELING ? 

• We want to manage our water resources 
systems
– implement structural measures (reservoirs, river 

training works, irrigation areas, waste water treatment)

– distribute the water to the various users

– warn the stakeholders for floods and droughts

• But
– which measures to take ? and when?

– what will be the effect of these measures ?
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• Models help us to:
– understand how the system works

– helps us to quantify the effects

– simulate future scenarios

– make informed decisions
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DATA COLLECTION: GIS



INTEGRATED CONCEPTUAL APPROACH

PROCESSES AT BASIN SCALE



NUMERICAL MODELS
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Decision making: who should be 
involved?

. Decision-makers (actors that decide about the issue or the project, 
e.g:

. Federal/state ministries/departments/agencies

. Users (actors that use the result or face the consequences, e.g:

. Flood-prone communities

. Other basin communities

. Executors (actors that play a role in the implementation of a 
decision, e.g: The private sector

. Contributors (actors that contribute people, resources or expertise, 
e.g:

. Scientific institutions

. Registered NGO’s

. Voluntary organizations



CASE STUDIES: COASTAL CITIES

Saline intrusion

Recharge area

Pumping system

Rodríguez-Rueda & Perez, 2014.



CASE STUDIES: FLOOD RISK ANALYSIS

P
Q

Meteorological 
models/Radar

Hydrological 
models

Hydrodynamic 
models
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CASE STUDIES: CONTAMINATION PLUMES 
INTO WATER SUPPLY SYSTEMS

Fractured rock vs. heterogeneous flow

Extraction wells
Extraction wells



CASE STUDIES: INTEGRATED WATER MANAGEMENT 
AT STATE LEVEL (ONGOING PROJECT)
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CASE STUDIES: INTEGRATED WATER MANAGEMENT 
AT STATE LEVEL (ONGOING PROJECT)

Fuente: Website Confederación Hidrológica del Ebro (CHE)

GEOPORTAL



CASE STUDIES: INTEGRATED WATER MANAGEMENT 
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THEMATIC MAPS GENERATION



CASE STUDIES: INTEGRATED WATER MANAGEMENT 
AT STATE LEVEL (ONGOING PROJECT)
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CHALLENGES

• Water supply vs. gold mining in urban basins

• Water supply vs. fracking in highly populated 
areas

• Water scarcity bcs of large period of drought (El 
Niño)

• Flooding at very vulnerable areas of big cities (La 
Niña)

• Touristic growth in coastal cities (water supply)

• Improve water quality at urban rivers

• Highways with large tunnels changing 
groundwater flowpaths



MUCHAS GRACIAS
anibperez@uan.edu.co


